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been proven to be effective against HIV. After cellular phosphorylation to the 5'-
triphosphate by cellular kinases, these synthetic nucleosides are incorporated into a
growing strand of viral DNA, causing chain termination due to the absence of the 3'-
30  hydroxyl group. They can also inhibit the viral enzyme reverse transcriptase.
The success of various synthetic nucleosides in inhibiting the replication of
HIV in vivo or in vitro has led a number of researchers to design and test
nucleosides that substitute a heteroatom for the carbon atom at the 3'-position of the
nucleoside (Norbeck et al. 1989, Tetrahedron Letters, 30 (46) 6246, European Patent
35  Application Publication No. 0 337 713, and U.S. Pat. No. 5,041,449).
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epidemiology of HBV is very similar to that of acquired immune deficiency
syndrome, which accounts for why HBV infection is common among patients with
30  AIDS or AIDS-related complex. However, HBV is more contagious than HIV.
Both FTC and 3TC exhibit activity against HBV (Furman et al. 1992 Antimicrobial
Agents and Chemotherapy, 2686-2692).
A human serum-derived vaccine has been developed to immunize patients

against HBV. While it has been found effective, production of the vaccine is
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Al DS or ADDS-rel ated conpl ex. However, HBV is nore
contagi ous than HV. Both FTC and 3TC exhibit activity
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2 1s a nonlimiting illustrative example of the synthesis of 4'-C-ethynyl-

3'-fluorothymidine (Ia, R' =F, R*=0H, R® = ethynyl) or 4'-C-ethynyl-3'-
azidothymidine (Ia, R' = N3, R>=0H, R® = ethynyl).

25 FIG. 3 is a nonlimiting illustrative example of the synthesis of 4'-C-ethynyl-
' 3'-fluoro-2',3"-dideoxynucleosides (29, R! = F) and 3"-azido-2',3"-dideoxynucleosides
(29, R' =Nj).
DETAILED DESCRIPTION OF THE INVENTION
30 The present invention relates to a method and composition for treating HIV,

HBYV, or both HIV and HBV infections in a host comprising administering an
effective amount of a described B-D- and B-L-4'-C-substituted 3'-fluoro- and 3'-



The present invention relates to a nmethod and
conmposition for treating HV, HBV, or both H'V and HBV

effective anmount of a described b-D and
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NHOR*, NHNH,, NR*NH,, NHNHR*, SH, SR4 S(O)R4 S(O),R?,
OH, OR", N3, CN, or CF;.
15 Y is hydrogen, halogen (F, Cl, Br, I), NH,, NHR* NR'R°, NHOH,
NHOR*, NHNH,, NR*NH,, NHNHR?, SH, SR*, S(O)R?, S(0):R*,
OH, OR*, N3, CN, CFs, hydroxymethyl, methyl, optionally
substituted or unsubstituted ethyl, optionally substituted or
unsubstituted vinyl, optionally substituted or unsubstituted 2-
20 bromovinyl, optionally substituted or unsubstituted ethynyl;
RlisFor Ns;
R?is OH, OR’, OC(O)R?, OP,0s,M,R*,R’,, P,Os, M,R* R,
OCH,0P,03,M,R*,R’,, OP(0)(0Q),(NHR"),, SH, SR*, S(O)R*,
S(O),R*, SC(O)R?, NH,, NHC(O)R*, NHR*, NR'R’, NHOH,
25 NHOR?, NHNH,, NR*NH,, or NHNHR";
R? is F, cyano, azido, ethynyl, chlorovinyl, fluorovinyl, alkyl (Ci.s), one
to three halogen substituted alkyl (Ci.6), alkenyl (Ci.6) or alkynyl (C;-
¢) with the proviso that when R' is N3, R? is not hydroxymethyl;
Zis 0, S, CH, or C=CHy;



6) wth the proviso that when R1 is N3, R3 is not
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al kynyl (Cl- b) with the- prowso t hat vvhen Rl is N3,

R3 is not hydroxymethyl; Pg is a protecting
group that includes, but is not |h1t to trityl,
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N3, CN, or CFj3,
Y is hydrogen, F, Cl, Br, I, NH,, NHR*, NR*R’, NHOH, NHOR",
NHNH,, NR*NH,, NHNHR?, SH, SR*, S(O)R*, S(O),R*, OH, OR?,
20 Ns, CN, CF3, hydroxymethyl, methyl, optionally substituted or
unsubstituted ethyl, optionally substituted or unsubstituted vinyl,
optionally substituted or unsubstituted 2-bromovinyl, optionally
substituted or unsubstituted ethynyl;
R’isF, cyano, azido, ethynyl, chlorovinyl, fluorovinyl, alkyl (C;.s), one
25 to three halogen substituted alkyl (Ci.6), alkenyl (Ci.6) or alkynyl (C;-
6) with the proviso that when R' is N3, R? is not hydroxymethyl;
Pgis éhydroxyl protecting group that includes, but is not limited to
trityl, dimethoxytrityl, and t-butyl-silyl;



R4 and R5 are the sane or different and are | ower
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wherein
the hydroxide base includes, but is not limited to NaOH, KOH, and R*NOH,
20 and mixtures thereof.

A fourth aspect of the present invention is directed to an intermediate of

formula;



Pg is a hydroxyl protecting group that includes, but
is not limted to, trityl, dinmethoxytrityl, and
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invention, which comprises:

(a): activating a 3'-OH of a 5'-O-protected nucleoside with a leaving group,
L; to form a 3'-OL-5-O-protected nucleoside group; followed by
(b): treating the 3'-OL-5'-O-protected nucleoside with DBU (1,8~
25  diazabicyclo[5.4.0Jundec-7-ene) or DBN (1,5-diazabicyclo[4.3.0]non-5-ene); in

order to obtain the intermediate;



| anguage and synonyns may be used for any one or nore

of the terns discussed herein, nor is any speci al
w@@niossseance to be placed upon whet her or notP@EI/US2006/037470

is elaborated or discussed herein. Synonyns for

certain terms e provided. Arecital of one or nore

synonyns doeg npt exclude the uses of| other synonyns. X
The use of ex Nes anywhere in th¥s~apecification, Y.

i |1 ustrakf9Qe y,oand— T o &Y bl t SOt e scope 28

nmeani ng 0E3 e jnvention or ofpn enplified term N
Li kewi se, the—+¥nvention is not limted to various R®

enbodi nents given in this specifioation.As used
herein, "about" or "approxi mately" shall generally

mean within 20 percent, preferably w thin 10, percent,

and nor evhereindy wsludessbbiis Rotligred fog suwionyl, @itq,@}prg,%x{l]{ggyl, a

or range. Nunggi kd | Lt e bstituted
appr oxi mat e, %gﬁuﬁéﬁég@#&f ﬁ%ﬁbﬁ%&e@%&% or o Hhstbstite

5" appr oxi mat el gatbomate, el 4 substitueed dafbonate. expr essl y

stated. The discl gsed compounds.or their e .

phar mace ¥eieus grbodipents Siifg MyERHQuL e paw deseribgf in dgipil. As used

phap MRCELUEHSR Nerdh GEPHAN dholitthBelanths MABTOTION, Bleth&@ing of “a,”
t hese conpounds are useful in the prevention and

t r et “Gfe”Eholudaspbuel rofesengn dnlsshibe coripxiicdaqrly dictates

condjitions such as Al DS-rel d . I .
per%il‘%’?”é‘?ﬁ &P 3??@8% é%ﬁ%é\tgoél n%%%? ﬁﬁa( P&@m the claims that
107 D31166] Bleasangiy T agiisahdeondi didows” ualsss thtboatext clearly
anti body positive and H Vpositive conditions, Kaposi's
sar diefates ofirgHBocyt openi a pur purea and opportuni stic
i nfectio ' [ 4t:] : QL their ordi inos
formul at ?g%{s&rggﬁgégelh %gségﬁ%rﬁ%gﬁﬁg%?ﬁggﬁay t (;Hrpolrr el\r/1 aerr%rtmeanmg
or inahand, witlen phicogness biHthe ddventiomiand fin fhielspexsfic ¢antext where each
i ndi viduals who are anti-HV antibod r. . r
HAVICHRES Geiip b8 e JETBTHATEe Wagdo Hoerbe s Ruaton afgdjscussed
157 Ne, GOFPOUIL HRAL el Bl M IR e pov iR bhYitiasd epidaRt o the
derivatives or pharmaceuticall'y acceptable )
f or prat@idrensm desattEingihegompesitonpudmdetbeds ¢fdhe invention and how to

derivatives are also useful in the prevept]
RS il et Pl R BpEEP b DAt o
conghdn O Gsifik alli ASmak fudiRibrambike 0 Ule pessfittipaigatitg has no
HBV- positive conditions, chraonic liver inflammtion

cauidlcnse qugbe seqperR@Bleaning ofip & g PR andnpeaREfa term is
epakishig: LS i RATRE k@ iated
20 G AR AR AR Lo, (Mg

pr opphayihachine dhihy caobeprael/i@nhorethaneimerwhyt Héonseqgnidg siltomative

of clinical ;illness in.indiyiduals who are t] - HBY.
ant laﬁgb%ge@pd ﬁwngﬁﬁllﬂaéfrpeﬁgg%( for ARy one %glo];]eaq@ﬂ%te%s Yiscussed
expReesh, hor EBYy special significance to be placed upon whether or not a term is

i ncl udi ng exanpl e of agy terns diScusged hefdin, is N
ON/KO

elaborated or discussed herein. Synonyms for certain terms are provided. A recital
25  of one or more synonyms does not exclude the use of other synonyms. The use of
examples anywhere in this specification, including examples of any terms discussed
herein, is illustrative only, and in no way limits the scope and meaning of the
invention or of any exemplified term. Likewise, the invention is not limited to

various embodiments given in this specification.



The conpounds can be converted into a pharmaceutically

acceptabl e ester by reaction with an appropriate
w@2i0e03459y7 ng agent, for exanple, an acid hal i deCDUS2006/037470

anhydri de. The conmpounds or their pharmaceutically

accept ablAs wed herain, abontirorepmroniwentdletistialitgenérally mean within 20

pharmaceuti cal ly acceptable salt thereof in a.
G oD ORISR AT  pereSbrd 10T ralp b HEHin i peTeeBb ot a
appgReh vakue obafRe. NishcBiShIfuamitics 3l i i i
cangbe convgr t?ag%ei nto et he_elgar eheﬁ%g‘éeﬁl’g%ﬂ%%%e%gpg%ﬁﬁge’ feaning
exathst tie teryn fahenB) orsepprofinatal ¥t ean terifepred dumtt leypressby stated.

sed hergin . to indicate that,the variable, which ijs . |
#Jndependgﬁ?fi o5} ‘foélﬁﬁo—uf}ésr §rboir Hlaaerwgﬁﬂgﬁﬂlx,aqo,egﬁple derivatives or
apphdlgai ilmﬁnﬁaae@cmll%g&_tebme fohtatidl AnRMPOIRE: Sdunds are
as RaxYRa, wherein i's "independently carbon or

ni t Besddrn thejprerentian eash reeimeal YRV indedtiomnashothérgelated conditions

nit , } r.bon, and the. ot her

i ¢ PR AIEIS G BB OER T bER AL et s BiRgpopatty
pur @GLEREDS-relitedl nutdlegisd] dendifomQsnti-FOV ahhiBddy positive and HIV-
(go ri.ses at | east approximately 95% and preferably o
1% p p PRSI YRegoBA{fI0s:0K angsids, satpomaothrarpbogyédpeaiagiungires and opportunistic
enape QiRE Bf | .her ej h

ter ?nlt "su bgst gln%dﬁgﬁ%lyﬁ#gée‘gﬁ?foqggs @Bgé@a%&%ﬁ%}j@ © iu%’]e he
abspropbylaétiaall éo preventar metar] dosprderessiom of ¢lidieud illdead in individuals
i ncl udes at. st..85 or % by weight, preferably 95%

to ¥ %aWM{S‘ZPJ?“% %% PN -9hEen Pestit e FuYRe lrysbeen epesed to
by wevght, of the designated enantioner of that

nucl eoside. In a preferred enbodi nent, in the nethods
13nd conpbbaesmpdunds pred theiy ghainmesutidally ecreptibledieriantéves or

b iall f. th - desi.gnat ti f
¢ habt et G @te iR BRE 5P ats PARRCI-ATE
t o derivativexase dBo aestpbiaithd BBvéntiah ahd elebtdrRat ét HR¥aARTecBEns and

or 90% by weight, preferably 95%to 98% by wei ght, and
o eniL iRt ook Sucbgscants HIY dm o iciogRie aod FEbpostive

nucl &R HE,; cHrbc ﬁi@gﬁhﬂgﬁﬁlﬁﬁ ?@é&{uirsnéd, @F%%t\}] %frgg)lgﬁ glécgl?é hepatitis,

speci es or enantioners. The
2(her gilmjnannhepetin chenw mesigpediepatén, andefadgse. t Theae compounds or

t t trai ght, branched, or_ cyclic, prinar .
s echiEo Tt A eyt BB ectiosuN oprey aplos aqimyeaprogression

C1Qyf aetabNBRSS inGAdikMuhis GhB ARSaltRHBN antibody or HBV-antigen
trifluoronethyl, ethyl, propyl, isopropyl,

cy chasphvepy Iwhadavy beer gpbsadytb HBut yl , pentyl ,

cycl ope i ntyl.. neo t.yl , hexyl, i.sqhexyl,

cye] oPertH corBRRREI ne PRORRHorn IR sl S 2ttt ster by
252, Zreadtivatwiyh bubpproprédie eﬁerﬁyﬁgfﬁgéﬁ’c}’fob kathple,T&Paci €Rdlide or

i ncl gd s_baoth substituted and unsubstituted al Iéy

I
gr ridg. Klhe epranoyadeeniheieplssmaessicry acceptable derivative can be

converted into a pharmaceutically acceptable salt thereof in a conventional manner,

for example, by treatment with an appropriate base. The ester or salt of the
compound can be converted into the parent compound, for example, by hydrolysis.
30 The term “independently” is used herein to indicate that the variable, which
is independently applied, varies independently from application to application.
Thus, in a compound such as R*XYR?, wherein R® is “independently carbon or
nitrogen,” both R* can be carbon, both R* can be nitrogen, or one R* can be carbon

and the other R? nitrogen.



substituted wth one or nore noieties selected from

the group consisting of hydroxyl, am no, alkylam no,
wa@egasssnp, al koxy, aryloxy, nitro, cyano, sulPORUS2006/037470

acid, sulfate, phosphonic acid, phosphate, or

phosphon Y, « 0

does notlQts ﬁﬁed‘é{e{ 8{] thg}%r%r ﬁé%“o‘f%&ge F%%{pﬁ%ﬁr?n %f?tg ¢ #Hﬁ%gﬁde

co nmuptmtloaj thditebnmpécmt e@eeq)prmmmmm 6 eethd pasferably
necessar.y, i.lled in the art

ex aﬁwrwmagelx %Léh?S%rP%’e 8k h%O“'/ePf a sipgleenapliQiperafi t%‘- Rucleoside.
G L
oups i g ereglbél{é'r&n O tRES st %@my WEL sy & «?gﬂ-gantuéir?gnm the

Edi ti on, I ncor por ate ref erence.
3| oulssencl dfykqflérs dc 2 nseldodidy @mposﬁmd thet imdedes tahleastiSSer 90% by

bF cieianh PrespebE Bah o dhef Ty rbigh PRI AL fas sl 0% to 100%
cy ctp%fggv lo¥ 118 de¥iensite@ eRantiofel bihRChueRIokids S E piasbred

and unsubstituted fTornms. Unl ess otherw se specifically
st aembodimenty instha pisthadsand aompgisds af tys inventipng thetcappeunds are

al ketfﬁétan @!ﬁ% J)iktéép - dgiga?edre%g?tlo%lxépof%elt%ucl\é@s%]e

lunsu bSt [ Smilw}yatﬂe)témo‘l‘lsélswé’l’ refidrkid a nL‘Ecl@Ts&fe&foﬁqﬂsﬁbﬂ that
term "l ower al keny used herein, and unl

ot hieldseatderst B4 p@%O%rbérfw&htt elsrably 9o 9&6}%‘@@3&% gnd even
str | Hﬁn&; r

subst I't JFeda%ﬁ ﬁgggg‘]ﬁ 4 fgﬁr}tﬁgn{l +esé ot %%&dgre
spemmpmmiggth&tcét&ﬂcalepdchs&ram&mmamon when al kenyl

is a suitab o r al ke referre

S 1 ar | TEC tHBRA ey PSR ereghpien wbyies wed et e o 2
1410i @Jtﬁ/rate&@§&i%ﬁ‘@ bidabksl, 8t Ky%‘ﬁ)é'prﬁﬁarkloééﬁémﬁ&* QR Ydrtinn§ hydrocarbon
preferred e terns alky am no am no" ‘reéefer

to aﬁtyaml&ﬁo(?gtm@p, atlaspedifisalbrigclodestmeihsl, kryﬂlqumaﬂlyl, ethyl,

substituents ecti Vv rotegt ed

L et WIR S e TR R e R R

gr Ol¢ppdnliyf naopexaginl ®etx 10 selifexk ¥ gelthexil, tcsfdgﬁékyhﬁéthyl 3-
phosphorus at omt o%{)revent iits further reaction or for

ot herthyiepdes2-dmethibuiyhrrnd £y -Gty dig tein Inglides both
T e e

her sibstitugeddvitinbmser motkeniF e ssleeted ﬁ]oadthe rRedugr @nsisting of

ST A R SRR e D
noi gl %%1fat£hﬁ1@pyém@aa&,@h@@ha&eoﬁmbhsﬂ&eeer Mt d;thémable |

or nore noieties selected fromthe group consisting of
hy dﬁmxyonal gmundhataiplzg/manﬂlnblt ﬂei:rp}mmﬁcn@guatﬂ Reiyty of this compound,

p h og %ﬁ% Hn%ro eg%g C%%g%ﬁﬁit as n%g?sg%ﬁ,géggﬂ(g t% ?ﬁose tslﬁ%le in the art,

unpfRtee@hid, asthught 0 Eedchd cAH. 1] EBRREN Ve @omwvrgamc
Synthesis, John Wiley & Sons, 2™ Edition, hereby incorporated by reference.

The term “lower alkyl,” as used herein, and unless otherwise specified, refers
to a C, to C, saturated straight, branched, or if appropriate, a cyclic (for example,
30  cyclopropyl) alkyl group, including both substituted and unsubstituted forms.

Unless otherwise specifically stated in this application, when alkyl is a suitable
moiety, lower alkyl is preferred. Similarly, when alkyl or lower alkyl is a suitable

moiety, unsubstituted alkyl or lower alkyl is preferred.
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to those skilled in the art, for exanple, as taught in

Greene et al. 1991, Protective Goups in Oganic
wEwrksssis, John Wley & Sons, 2nd Edition. ThRCT/E82086/037470

"al karyl" or "alkylaryl" refer to an alkyl group with

an aryl Sbbsarint lemer. alkdngl,t es used haredt, leyd tinless otherwise specified,

s b SR (AC G e Bl s Brineliod o robriseluging bot

chl @ﬁ&uuﬁéd’m uns@ R A O U Rlesd. Qﬁeﬁﬁﬁé@ﬁ)e@i@iﬁhﬂ §t§tfe§ GPthis

to a carboxylic acid ester in which on car
noi epplicetion, iréhes sikenykjs @lspltalﬁe wﬁeéy;tle\derfaﬂmmylstsrpm@hed Similarly,

ranhe or, cyclic..al ky | Kyl
7 e M AR RSt abi ey Boieb gt g Ren or ower
arylamwﬁllgyllefmh as phenoxynet hyl, aryl including
phenyl &tl onal |y substituted with halogen (F, O, Br,

Cl t dhetprs Kglkylemingi’ ardaxvianainR’dsefer t6 ah £oweag group that has one
est h§voséd]ﬁ§l %fﬁltf Jﬁt@e[htsa?e%égé{veﬁru' phonyl i ncl udi ng

anes nono or“’tri phosphate ester,

t r | tyl ofrhamnmn‘ptmeotgd,? b4 yded herersind wiiled olienwisk defined, refers to a
or

1y e 3 i Sxaion, Regmsof phosPRoris Rl prevent it frther
opt i opkidy o%ﬁpﬂlbr;ﬁlrgos}%g eRwidd R’QH&%%;? GX};%E Thd h¥en protectmg

acyl"™ refers to cyl group in
NoNgBaph mymowmt@thpse skilledvar the bk pF orgﬁme smhmlg host ,

as used g gl Ny I z ,ers to a .uni eILe tﬁl
nul ti cel 'GP & ™o Ahzmi®S BT ARG eSSy PYESY IE%T‘PGCIﬁed refers to
r ep}ph@@u Eblplieﬁ I Hﬁlhth}@?und'pkéI@l%b@%eﬁﬁ' %E%emﬁﬁéludes both

erab y a Uan ternatlvely, host can

ar puhisHtyted andrmswtstifubed mpietips. gTshﬂcﬂml ngmw heequbstaatted wvith one

or eéf;ﬁltﬁ}e% Iﬁglgﬁ?s%eg%te?léoer ?hde % tg?o%g%ﬁﬁ? gﬂygi??vl aélfugp alkylamino,

t 0 brylaaibechllcedyl srylox§] 1|11$roI Eyansf ebeid avidl Sulfitd, pR6spRBAIC acid,
{%gqe viral genone and animals, in part| cul ar,
pr|

sphatg Ry PROTRRABAte, AhEHRADTOlRPtAGI OF ApYieqteches insassaty, as known
t hetooﬂls&eéﬂllédriff BIL 0 Por etxgﬁl IEO ad tahgth 8 QHACR0 PaL |1§§11t Protective

Veterinary appl i catrons, i ndi-cat on
2howSrenps imOegailieSyithesant cnlm Wa‘tbg & Sonst 28 Bditise nt

i nventio The wphar Lically a pt abl e _sal t

or pr odrEB terrs u@%ﬁf}’ ﬁ%&@ﬁﬂ ﬁ%@ﬁ@@ﬁ?ﬁ@’éﬂpcﬂﬂfﬂlarﬂ
desgibshiieNYTHR h&hﬁﬂﬁﬁhlmtyl’ﬁ 8t 4‘a\1‘?r aksEReRRtEad ﬁrym;&ﬁﬁ GAthe alkyl
an ester, phosphate ester, t of an ester or

rel a%béﬁtugmoup) of a conpound whi ch, upon
admi ni st T ha?rﬁ “hDo® a@%ts Hérem f'ngliﬁdgecsnlgrg r%ﬁltoh}/%o dmd ﬂuoro

compound. arnaceUtlca acte C
2% hose deThyeanfaoi’ plias sme embme;&icl i e i #hich the non-carbonyl

' nog %?ert]}ll gf t?le ester group is selected from straight, branched, or cyclic alkyl or lower
alkyl, alkoxyalkyl including methoxymethyl, aralkyl including benzyl, aryloxyalkyl
such as phenoxymethyl, aryl including phenyl optionally substituted with halogen
(F, Cl, Br, I), C; to C, alkyl or C; to C, alkoxy, sulfonate esters such as alkyl or

30  aralkyl sulphonyl including methanesulfonyl, the mono, di or triphosphate ester,
trityl or monomethoxytrityl, substituted benzyl, trialkylsilyl (e.g. dimethyl-t-
butylsilyl) or diphenylmethylsilyl. Aryl groups in the esters optimally comprise a
phenyl group.

11



organi c bases and acids. Suitable salts include those
derived fromalkali netals such as potassi um and

waoa708850al kal i ne earth netal s such as cal ci uMPENTUS2006/037470

Lh

magnesi um anong numerous ot her acids well known in

the pharTRe®h “RAler a6yl” rdfB tETRE Sl isfodb il whidhaRé AbH- 6arbony1
rodrug; refer to a conpound that I's netabolized, for

exanplely yewvenallsdd or oxi dized, in the host to form

L A A Rt

bi odrggismlih whichithé eirpy @hegilicag, GichidiE @I likeé MCAdiORR] and
m)l etsé of the active conpound. Prodrugs include

FPdY & Raman of tereaiduglyithelost parorearyingd pait efthe viral
e A SV NP
deguvydeat morentjino Sfileaery ladse shecifplip sqrbre ty irdbceal dells, cells
o S el B Lo p LIRS B ghiRmemnd eiishls. S aEioRtr, primates

TS A T R M e

10netimynaarnation Mqtﬁdmar}hanpﬂieatmnesamcﬁaloﬁndlmtmaz,diowever are clearly

fo'%ﬁ%@teﬁ% stﬁé r%%en\’mvg%tgmt ection of 5 -0-Silyl group

gcetr ljpresence of trifluoroacetic

aci d gavEhecionm Opk[hﬁrngceuﬁ}falﬂlaicb@’da‘tﬂé s&t W grBdiREGsi e MBS ghout

in the presence of pyridiniumtrifluoroacetate %ave an
al dBRSRAEIFateR @rd%mhe@atwéﬁnwpmﬁ eesertably apA(ich as an ester,

DU HbSIRS Bfler) Byt GE Sy el orb AU TR BBl P HIRE b

aqueous ornal I'n

151, 4ddiigixBateonanch pademey prbmdhh‘éle ramwmep(mhd 2Bhada@ttutically

follo ed the_res tlnglnterrredlateb
m@ﬁﬂgﬁ%&% gﬁd‘%dﬂfgﬂﬂ tgase %ci frowePharpacEutically ageepgably ingfganic or
W tdg i eBAsRO X Adidsy |Su?th|>19 %él%qnblﬂd@bﬂo'séj&ﬁﬁzeéff;oﬁ{ ARk metals such
conpound 5. Treatnment of conpound

t - PaPplagsipmennyiseding, alishliner dartd ratalseudiydsenleiwh bot indgndsium,

sosRugi iR et dyETE sl sohn & BoeRisRoHal 4l conol |

206 \MhiafinddeGticatlyvEtdble prorugs ?&Eﬂ@% déf“np@ﬁﬁdl tHabis liﬁ'étabohzed for

25

30

trifluorqacetate provided c Reacti on of.

0
corRs3uRL hydiglyzedern ogidized:s lﬁﬁh‘gﬁ@t W formghcr @@gmmd of the present

G LT B DL o,
eyt 1 6 et
A P Pl G RO ORI R yprmated;

C Ol &fo&?ﬂlt é}%yd@kyia&&?hy@lﬂtyzm tdéh%@ifzémcﬁ Lalhl{%)fﬁéjd, R¥alkylated,

reat mnent of conpound
acylated deacylated phosphorylated, dephosphorylated to produce the active

compound.
1. . Non-limiting example of the synthesis of 4'-c-ethynyl-3'-fluoro- and 3'-
azidothymidines (see Figure 2)

Treatment of thymidine with 2.2-2.5 moles of t-butyldimethylsilyl chloride
in methylene chloride in the presence of imidazole followed by selective
deprotection of 5'-O-silyl group in 80% acetic acid in the presence of trifluoroacetic
acid gave compound 2. Oxidation of 2 with DCC in DMSO in the presence of

pyridinium trifluoroacetate gave an aldehyde 3 after silica gel column
12



DAST in methyl ene chloride at refluxing tenperature in
the presence of pyridine provided 3'-fluoronucl eoside

W@ 1®7/038567 F) . 3' - Azi donucl eosi de (12, X = N3) MEBUS2006/037470
obtained by treatnment of 11 with nmesyl chloride in

met biploematogriphic pwefidation eexoelka Rikd, Of rebfheédit BY ERABRERA 3 with
The fi nal roducts

f4OI lé‘,‘(l)‘g%ﬂ? R&Iaﬂl;“%l‘*ﬁhﬁdwlfﬁaﬂ mpgurg-of hé ig¥ane rad water firy thelpyesamet of 2N
o oo ool ot e Py iRl o Fll iaa o

Al t ér Ralertingd Brptelctaen:of dinl Hvith ﬂlmcthhxyﬂvﬁ@ﬂ chlbril®h pyridine afforded

f t d the lik
ol PRS- et ol S dth i inbagyiabd chlorde in
bas gethSikl cAforidBth Ble r%@n&r Oftnlﬁ?dalzbfé?oIIW{@"\%em’Eylatmn in 80%

i nternedi ate 11' Tr eat nent of
t et ﬁ%gtaylldeﬁm nompoundlﬁ;r(DJciéat(oﬁBAﬁ)coabB@wpmM(d &dDMSO in the

t di.ate 12.wth = N3. spectively,
oo oo SERTH At Frittibtpiogipic atouifea ammioand o Sreetiaryr
198&)m}&ﬁmd179x55h R methgeddWealll %a%entbﬁsn&\@é!d cEXAIRLE by

do not intend to be Iimted to“thym di ne nmenti oned
1QiboV%atmEWGWWéP@‘Uylthlﬁ@b%ffﬂlﬁd@t‘b'qJ?thmﬁe]uehosdt BeTreatment of 8 with

g'og } %g@g‘?%né‘ggﬁﬁlggé%]n% §|U\§ec$ é’ 8@‘,}'@% ggg eOS? Treatment of 9 -

pur wite MBIy Iplyl‘rdldb rge@e donglound €0.C @Bh@ﬂ'ﬁh@l@dfas éonverted to 11 by

: an%éalgqq] L n%‘l gf %ﬁrﬁq}&wy A Qﬁ/ ?IE E‘ceSIlI Treatment of compound 11 with
azi gAs?'in %16‘:1931'1 SRS a%i)ecﬂu‘iﬁ%tt@@g?ry dg tﬁﬁé oSeRg) g,0f pyridine

Treat nent of ‘conpound 13 wt
150 hl wevided 3'nﬂwpmydl@1$elec(h2 of Fd®. BhAtldenylestleqe2, @t Ns) was

f I hl,
or ST ARrEy BrutisReel B e eFloridRucmenyifag thiceip e
15. prédehcabf wiethed AP BIRRked NN, ik DREE imhe %91‘6&11&:@" &'_C-ethynyl-
pr esence o %yRedl niumtrifluoroacetate provid

ddny e, B 6= 4% Rer %HAR cactEylLandudhe- @tﬂimﬁa&xb”g (BpRl & N;, R?=

PEE%‘% eny DAL &) wpRRR Il DO SRR,
20t he pr esz@lnfﬁrﬁamfel)z e Girlof D0 Wwinadstlyin t&%i@%hé&‘oﬂfaié Rch as

resul |nte |ate w th NaBH4 afforded di ol .
Sel tEET&‘P’{}g“B‘? & %ﬁ’ fpHeweDnmesatment efeeirepyliing mesylpterwith base,

W tdciPROBIT SMGENT &3 \}féé"lzlﬁéo g?‘%qﬁ&g%g‘if%&?zé lclt%nggf 11y with

trifluoroacetate ga
Wi tﬁ@szrdﬂmb@t)ﬂgmmoeluWﬂttonge (E&@E)ﬁ:tlscf pﬂolvtdbﬁ (ﬂhebs)ame 1ntermed1ate

v TRPR TN Ry Ko PREETE Stisoigsbt i e N o alittrahedron

25aceie'ttc1%mdr1%g 1938208k irfyefiBl bl WalyHF RERSIE
concentrated sul furic aci deaffor%edaglt eteréargl?:e{](goten&ffendto be

Codigiisddo drymiding mentionpd phoveanddsesbyi incarperatsrtosefecance the
Lefist1cfited of B14H10R5 s AR 404, 5637 Thd US 20050009737, each of which

discloses examples of purines and pyrimidines that are contemplated.

30 2. Non-limiting example of the synthesis 4'-C-ethynyl-3'-fluoro- and 3'-
azido-2',3'-dideoxynucleosides (see Figure 3)
Treatment of compound 13 with t-butyldimethylsilyl chloride in methylene
chloride in the presence of imidazole followed by removal of chlorobenzoyl

protecting group with methanolic ammonia gave compound 15. Oxidation of
13



foll owed by deprotection with nethanolic ammoni a

provi ded 4' - C et hynyl xyl of uranosyl - nucl eosi des 23.
wae@aosasnt of conmpound 23 with acetone in the PCBEESW0E037470

of catalytic anount of HCO gave conpound 24. Conpound

24 vaspauldjlSoritdDOE BADMSO idebxyrgsmae bOpyridiniyirefridluoroacetate

0o PRVBFA B AR  SNRS 5y BEEieGuR 6B opI-REa GRurigeon

Bz I f i
Co%aésﬁg%f;%ﬁo%fggfﬁ T T .

t enped weter i thopfesense of ;lNdézp@Htfelblwadrbmedmtmtdfa}mnﬂemdting

2o pgpelia Wi Nalif oo ot 17 RN AREELPR B BTl

chl edlidkRdibhy oxedafiyh &t DOCeA DAESO i HRPrédeRELNGSridinium

triethylamne foll owed by reaction o? the resul ting
nes;ufgto@oa@ptpw gaapan alde ]é)a\Rgeactwn of 19 with chloromethylene Wittig

s ch gngénqévr%w djbé’dglg% o%@onp{né}\%? REH Ce %f%uty]rh \?#nt el .

Cconthppylalyestua050e D0lS AtiialysisR€ IZOId&t.h dosffic HEdAed in acetic acid in
limted to: a 4'-C substituted-3'-

19| ytheguesenep Qquoagﬁl)‘@ia‘f?@ém:f@gcp grad afforded tetraacetate 21. Coupling of 21
4l - g’ltﬁtéﬁglta eﬁ%‘i@% i the?ﬁ‘h&ﬁcgoi}emg 588 ORI YE ITE&%’PFM S%CL;,

N-Ce oXynucl eosi de,
4' f(}lbwe;i lbyldefit‘otea:nbd oA m&hanotic demontaplogied @leC ahynyl-

4 Olg{iﬁ%\}%;*fl-n _lefol ea g reggjgﬁplﬁe/ s 23% gcetone in the

ant pikeRb bY caBlliY SmBUEd FOEHIARTe eaﬁp&ﬁd@qmdan%&m 943fas

any derivative 'that upon admnistration to the host
15 echyhjesiad to Bartap dlodxyashatipnde |yd:1<h© -degkymsidogides 25.

i ndiy.ect | e p C Qu hat ., exhi.bi.t

ot Poeboprehion s iy SR S6aR 2R lbFka Bl sk protection with
phaBe@rR\yriaiie|provideeniciidsiies 27 .t Sreamhd® bR@drhy&ind 27 with DAST
referred to as "phy S|olog|cally acceptable salts") and

pr omras@ym@ PIPIPEQ? ptgrEwefermpeeatiye doNaw eddmisdspreiection with

spe fecL

¢ hor sy aB8iq Y Bbpia do e A0 sRar L OBLBHANEICOEHE, B0 RELE)
2@ct T'watsqe of 2% wnhhnlahmeswllfqzhyh gﬂomlﬁt mahethylene thieride in the

del I
o piesbe P el e HEN Py Bt o ot Ae testlfige pipspteith Nad

CONRPRNG: dv845@[@hﬁ®$-%ﬁclb6‘§fde‘§%§9@9=tﬁ activity over
t he pare% mpound.” This can easily De assessed by

prepari nghe ﬁeltltténclsvmnuaseh@medl elsmerpgomdesfoa titd fpllowing

activi.t ordin t.he t hods de Serd "
o hE e A 20 hAthds i Rl BR e B HREE: BT Amgutea-s-
23 nv gusrors 3odidédiempeiessdd, aapplsubaithen 3ahs00- 00Nt RaRx R lcoside, a
the use of an anti vi rally effective anmpbunt of an

t y fl t
t he# corBuands %%w@%@adqw@w&ﬁ%xde,aa 4'-C-ethynyl-3'-azido-2',3'"-
dideoxynucleoside, a 4'-C-ethynyl-3'-fluoro-3'-deoxythymidine, and a 4'-C-ethynyl-

3'-azido-3'-deoxythimidine.
The antivirally active nucleosides can be administered as any derivative that
30  upon administration to the host recipient is capable of providing, directly or
indirectly, the parent compound, or that exhibits activity itself. Nonlimiting
examples include the pharmaceutically acceptable salts (alternatively referred to as

"physiologically acceptable salts") and prodrugs.

14



pharmaceutically acceptable salt or prodrug thereof.
Pharmaceutically Acceptable Salts and Prodrugs The

W eoomio3§shar naceuti cal |y acceptabl e salt or proPeTgS2006037470
used t hroughout the specification to describe any

phar mac eNfo'd’PfRJahé!nsad%*%ﬁé)é%Qle %o&@&ﬂld( %?é%g‘"?g}( ALENGha 5 !

phosphate ester, salt an e at ed group)
of mmqsmmdtfm thdbioapalabddyrand ste a%mciabdlxsrmofpthd: activie,species,

i des t nd. Pharnmaceuti cal
D oS Bt Ee plol et SR ivetidBs e spociipy Parther, the
phamBBiER bidria 3hh YFfesk SRPiARE] acﬁoftg 8K cBfpOiB M SordPSRSs
and acids. In cases where conmpounds are suff|C|entIy

S asinereasing tiedictivityboves tha parettsicempoitdo xihis ean; agsidy b agsessed by

I LI f..th J
e S BT LA B0 R R GBS aortng o g et
Phadeverdisddt Hegsih |d}‘ odie ﬁmthﬂ@lls &n6wth b thofedkilttel it hl@esm

derived from pharmaceutical |l y acceptabl e |norgan|c or
or gani ¢ HasBECHier oAdhegyeserlrpisrionsalia conferulefg dng g b an

der éﬁﬂ%ﬁaﬁ O @ik %ﬁfoyﬁtﬁéfaah?a? Heho oﬁﬂ&sacﬁﬁl(%@i aBg; ora

sodi um kal I ne ea S suc as cal cium an
1QnagﬁQQManmuadbngcqmdﬁeeﬂSomﬂﬂmmugdﬁrdﬁ'mell known in

the pharmaceutical art. In particular, exanples of

phar maceutically acceptable salts are organic acid

addrnmma&ahéaw&ée@?&m ShuemldProdMibeh forma
physi ol %lcal acceptabl e anion, for éexanple, but not

limted the teﬂ@sgha@mecewﬁtealbamsmablo salt e, pradmgAisaysed throughout

cityat t tartar sugccinat e oat e

as c%lrgbg 01% g@? (geis agﬂ%ceutécfaslzlg élp%eﬁ)hag)gepégrpésuch as an ester,
15Sui Iﬂﬁﬁbl@lté Eddergeu of aﬁ%lst%ﬁoﬂ@télaﬂécﬁgtoﬁﬁ) dfarssahound which, upon

i ncl udi n sulfate, nitrate, bicarbonate, and

car BEHALS afé‘?i} fog PabRty PEeY st theaicliye eupraindbl e salts nay
be obt ai g uéehﬂgalgia%ggﬁme RHRGSANIER YRR R | 1

the art, or exa reacting mn Iciently
baspltarmaxrqumaﬂy asquuabas inangaai srergaihbaesand abdse Iacagds where

et SRR el e ot bt a6 BE TR B Ay g base sats,
202! keinhiRRtre@dd &F tﬁ@&ﬁhp&ﬁl@ras %’f}ﬁﬂﬂi’f'la%eﬁt?éaﬂy 4ephBld s%lt%ay be

carboxylic acids can al so be nade. arnaceutlca 'y
ac caprasiate. ghermasguticadlyecceptebde sadivpenluds thesstderized from
o h nd
or e@g%%l&izeﬁg%% a%p %t%fo%c' }no{égane Xégrgré engc lg%sg% %n? aarcbcgs Stul:‘teble salts

I thuld&e ﬂ@ﬂ@dm“fvéﬂ ﬁtohﬁﬁlkhllamtabs ﬂicﬁ @b pédatsyurh ahd b&lium, alkaline
rotecti ngl groups on a functional noiety of the active
n%f@ talppdrai GaloiiiR PRABASRATEY RGNS EmeroRs offier acids well

S SesHERat Ohoyfoot La0. P
deadckgitatile slaltsameyb@amd acid addition salts formed with acids, which form a

physiological acceptable ahion, for example, but not limited to, tosylate,
methanesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate,
ascorbate, a-ketoglutarate, and a-glycerophosphate. Suitable inorganic salts may

30  also be formed, including, sulfate, nitrate, bicarbonate, and carbonate salts.

Phannaceutically acceptable salts may be obtained using standard procedures

well known in the art, for example by reacting with a sufficiently basic compound

such as an amine with a suitable acid affording a physiologically acceptable anion.
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deacyl at ed, phosphoryl ated, and/or dephosphorylated to
produce the active conpound. Any of the nucl eosides

walewcsdset herein can be admi nistered as a nucPEDUSZIE6/037470
prodrug to increase the activity, bioavailability,

?{1& fn%ga? (@Ot ney FS‘d1 { EB ag{llfrg%pﬂ 151{1’% %]Iﬁilgfretégrt’tlh énretal (for

I | RRBRbld Gl0me) §a|1t§ af te@boxalic Tablﬁs omnglso blcb made.
triphosphate of the nucleoside will increase t$ .
st abi | i tRhaghaqepicallyareptabibrofsugspifaistogreogpoup ﬁﬁ%ﬁt

9r QUBS, 41338 1f ho?c% P Bopo IR & thY egﬁ?ﬁﬁfeﬂﬁbnt hBypical
2qH280 P posttl R (1P Sottpoyid

phosphat € nol are ster
5cardxainyibs aff pﬁ)drug’schdlnﬁd’t@nﬂlwgndsthaﬂha&e ﬁl(ﬂ@gld:zglyﬂdglequotectmg

and al cohol s bed R J
B ﬁwsmag@wh%%{ PoIhae t%é@&’r%&ﬁhrﬁf?nq 18@@%3‘%%@1'\&
n U C(i H@%ﬁg&satﬂa% 3 @iz d CRERAhrh ARt ddantiffed] |h§@ﬂo§l§ﬁ€bd

es to achieve a desired effect. In various

en‘ateﬂydmnylstedphmolugsi d¢hytdhéyzqdcaléu1§taded@élmlaﬁ@d,|a91é1§ted
kfg'g?ﬁ%ii’d?boﬂhqﬁgteg an ol;r@g]?]lllo?s%r IeaEet%ﬁo p@ﬁ%ﬁ% active

IOOC((Q}T% QPVCBVMKRA YRS z, PvOBVMKRA YRS z,
CCH2PVCBYMKRA YRS 2, OP(O) (0O} a(NHRA)D, SH. SR .
SC( O) R4, Angof thmmzel@;sxdﬁs depariboelibamis: cagyeradugigieied as a nucleotide

SllH P}l?l_%g%l%'?g Ni_c'%easg {heuc 1 %6?1%&’(?2% tol? %t&ﬁﬂﬁe erterfthe

AraaY e°1°6vner” eny , acyl
car rliesldt thahydleoside. an gbﬂeﬂd alkylsahomsac;ala’smbglt dtherntlipgphilic

or substituted ph I
rermes Tse et idht Moo & R uggaelsehSnitlepsi il Rifgase the
5an dstﬁnh‘a/ oﬁ}ﬁ‘é?lf’clé’ g eEQémﬂles 3f su‘BEﬂtﬁent)groﬁsbs 12 dalire?Ia@e one or

ndepen nt o ach ot her have a val ue of
3, moredydasgtnaohis mosmiateenarbtytaw alicyl, laryl astergidg sgahohiperates,

e 0eSh et AR R L R ons

t hagyd Qr BisBico e s Nk 8 fn Reskdpbi) szpmomt) asl17. etesthésedan be used
above, that when v is 1 the sum of y5 and .z is_2;

whem qpm‘tsnagl,ontvhéw. badiselossd nugleogidgs to arcglege a ggsiredsdiect
Zd s 3t hﬁ1 \‘?’aun@ugfemﬁodl}ﬁen@p&oardﬁ ofthe nucleoside derivatives, in which R’
is F or N, described herein involve substitution at the 5' carbon (R?) with: OH,
OR?, OC(O)R?, OP,05M,R*R?,, P05, M,R*R’,, OCH,P, 03, M:R* R,
. OP(0)(0Q).(NHR*), SH, SR*, SC(O)R?, NH,, NHC(O)R*, NHR”, NR*R’, NHOH,
NHOR®, NHNH,, NR*NH,, or NHNHR*. R* and R’ are the same or different and

25  are lower alkyl, lower alkenyl, acyl of carbon 1-17, aryl, or aralkyl, such as
unsubstituted or substituted phenyl or benzyl; M is at least one member selected
from the group consisting of H', Na*, and K*; vhas a value of 1, 2, or 3; X, y, and z
are independent of each other and have a value of 0, 1,2, 3, or 4; and a has a value
of 0 or 1, b has a value of 1 or 2, and Q is M or R*. The inventors appreciate that

30  one of ordinary skill should be able to recognize that for the phosphates and
phosphonates represented above, that when v is 1 the sum of x, y, and z is 2; when v
is 2, the sum of x, y, and z is 3; and when v is 3, the sum of X, y, and z is 4.

The phosphates (OP,Osy. XR“},RSZ) comprise mono- (v = 1), di- (v=2), and

tri-phosphates (v = 3) in acid, salt, or ester form, including combinations thereof. In
16



The phosphates (OPv@BvIMR4 yR5 z) conprise nono- (v =
1), di- (v = 2), and tri-phosphates (v = 3) in acid,

w@ a007/038507 est er form i ncludi ng combi nati ons tPET/E681006/037470
Inthe instance where v 2, the nucleoside is
Subgt.t the 54~ Ik ] : ANAF-LY) 1 2
7ol T EE pbrd P 27y BERside, R upinel B SYERAsAGR by an R
z hizaving the fotiawing gisuasred R, e RbBULewhEre, 9f ardrahavatle

?gb%gémﬂé%&r@@gg%@ 0% E@l u}r{ gklggqlr r;%z:é Ehat the pure acid
r epfO%ﬁqg‘I’e?)ﬁesQﬂte& L8 NBH Mifre P sallformat rdypéstnda s g@l%OGMg,
K+), and the p £ ( dé

,the pure’ ester formis represented by
BRAYR5 Nz, , K'p onhothiNa and fo);edd divqwee ester farrd iR®praggntekby

t he prsdifferent an hat J4f _difsf erent..the sum.

y SARAR bt PR ctsdirn oof Bgnf B (Y b Afngbbiftbrent and
confanpliateehttthabun? BO§ Rh®E 8SesTRY elRed B). a0fkouRsE, ftQ8 Also

By a mxed formit is understood that the phosphate

noi eanjemiplpted thaed phesphateoma bt pyed fRrma By  Wived fanxit is
glraf%rgC{eﬁstc(cgc%d @Et atn\é %leos%%inoail%g 1'%3/ q%satne‘fcié @ww C—Jh y %?{ (when

ave non-zero value
10Not M 8 N of Kii drasreh Caftiryor ah estuadipiviichtdithef el Botwbfgand z of R*
structures represent preferred exanpl es of
I

Con@r@n% ]&V@@ogﬁgg%ypég@§: N plzl:i’ml*@d ’o@g@m:che following
oP

T S T S e e e S
conOBpPIFat OF:Oih, ORO:;NRS OR:RARY, IDFRO:MMme ORFOR AR h &PaOsNay,
the foll owing faor X ) OR7... in which R6 is an

al k9§)§6%\£¢1’g§)3 b%@#’?&&ﬁ}ﬁ’ %ﬁ[gazm is a | ower

18! Kyl enerispsifleraplatatiut IRENRS, o bl FENRd RiTcaphhe@e falbtving

butyl ene, i ch nzy be unsubstituted or substituted _.,.
(wi tommala RAGERYARkyin whighidxig an RYayl, sueh a5 lowiek glkyl, agg Rpis a

t he, provj,so._that . R7 | :
e B i D B 0 e DRGSR, wich my e
g ontéﬁsﬁpls’tah@d or Eﬁﬁstihhed (videt zﬁh’ﬁjrd@aiﬂﬁll,ﬁhhﬁyhﬁm, ed halbalkik, with
'"-C position .a noi et aving the fo i N .
st r thetniedso tpt b%lfscb@mwéy etl@n%;g%}ez.oxu‘&eél- (Ng19R b imited by
28" - SRR P Wntdhnfied haPiheRubRb &8s CRYSHRMY Bihe 5'-C position
by a moiety having the following structure: OP(O)[OCH,OC(O)C(CHs)s]2.

The union of the 5'-C position with the P of a moiety (PVO3V1\/I,(R43,R5 2) gives

rise to a mono- (v = 1), di- (v =2), or tri-phosphonates (v = 3), having acid, salt, or
ester forms, including combinations thereof. In the instance where v =1, the

25  nucleoside is substituted at the 5'-C position by a R? represented by (PO3MXR4YRSZ).
One of ordinary skill will recognize that the pure acid form is represented by
(PO;H,); the pure salt form is represented by (OPO3;Ma, M = Na”, K", or both Na*
and K*); and the pure ester form is represented by (OPO3R4yRSZ, in which, as noted
above, R* and R’ may be the same or different and that if different the sum of y and

30  zdoes not exceed 2). Of course, it is also contemplated that phosphonates may be in
amixed form. By a mixed form it is understood that the phosphonate moiety may
be an acid (when M = H"), a salt (when M = Na" or K*; or even Ca®"), or an ester (in
which either or both of y and z of R* and R® have none zero values). Not to be

limited by way of example, the following preferred examples of R? substituents give
17



yR5 z) gives rise to a nono- (v =1), di- (v = 2), or
tri-phosphonates (v = 3), having acid, salt, or ester

wo oror®38sdncl udi ng combi nations thereof. In thePCHEBANEE37470
where v = 1, the nucleoside is substituted at the 5 -C
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gg even Ca2+), or, an ester (ji.n which either
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vaI 143? Zencel}m'enﬁ O Jh']’f’gt & albY9%a%ez %?(ﬂm?zl Ret75 W8 uses. 6:491-
ow ng preferred exarpl es of sti1tuent
l(gl vé@ll Peartanlosio Ht, etrpl. 492 JpMed Woreat. éé 14PRB P4, FPk@edl-]:ar, K.Y, et al.

PaCHLE 4R AR ATy SRR A G e ertp a0,/ Bl

pr ogregasie1tibe nucl eosi de derivatives that involve
substi-tution at the 5lcarbon with phosphorani dates

( OD( O ( C@”@(mﬁm)eb?mpleﬁ of\Hi s patgntydkat disgloise eultﬁbl@nophﬂm
n u c oSt é@g Wt O e qéza%nﬂg rh%aggrzftéé 1%%{13&% nﬁlﬁgﬁgm | tgrably at the

can al so
13 i ps'eDBpositibn of '&fehﬁblebm@d: ol; hlaﬁ)hﬁic%ﬁép}ﬁa&d)ns I’lntlh&e U.S. Patent Nos.
fol Low ng references ich are incqrporat
Fof STEhGTL GG Razanas 128 Suig a1 BA156803 M 19099;
Hu ”5 55@@9@ SVEA3URAS an@S %94 728 %-l of A 26 %orpo@ated ﬁEreﬁf by
Med. “Chem £08."1414; Host el K.
aI . ref@em;e Botdign pa&gﬁmpph@mem)ﬁqh’edlsclm lmﬁﬁﬂmeﬁmtlments that can

Hosgé llt?archecﬁo\{hé m?ctleoaskde% %? %’e p‘]lresgllltollm'rention, or lipophilic preparations,

20 include WO 89/02733, WO 90100555, WO 91/16920, WO 91/18914, WO
93/00910, WO 94/26273, WO 96/15132, EP 0 350 287, EP 93917054.4, and WO
91/19721.

Pharmaceuticalr Compositions
25 Pharmaceutical compositions based upon a nucleoside compound of formula
(1) and (II) or its pharmaceutically acceptable salt or prodrug can be prepared in a
therapeutically effective amount for treating an HBV or HIV viral infection or
abnormal cellular proliferation, optionally in combination with a pharmaceutically
acceptable additive, carrier or excipient. The therapeutically effective amount may
30  vary with the infection or condition to be treated, its severity, the treatment regimen
to be employed, the pharmacokinetics of the agent used, as well as the patient
treated.
In one aspect according to the present invention, the compound is formulated

preferably in admixture with a pharmaceutically acceptable carrier. In general, it is
18



Chem 265:61127. Nonlimting exanples of U S. patents
that disclose suitable |ipophilic substituents that

W@ anw7ioss8sebval ently i ncorporated i nto the nucl eBST/U82006/037470
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proliferation, optionally in conmbination with a
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vary with the i'nfection or condition to be treated,

i t sespesially ingludingacylatedi(peatylated gi atbar)tand ktherdgivatives, phosphate
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150r es@ittary SR i thenrt willeesopizehod) tb SedddiF kil dafyaHe present compound
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ac ceft B darm foddacilifgte delivermof actiye peyppeimd e ptasgeted site within

adm, QS LS: éirﬁgs?-? g{‘ﬁ(‘{tﬁgﬁ ?Hiei FanGAIROF t%e?%ggﬂtagé 8¢ f2¥orable

admnistra or nul at1 ons
ad npheirsberkactic iparapeeteendethalprodrng foame whers,applicable, in delivering the

i ntramuscul ar, transderpal, buccal ubcut aneous, .
SUpISEUPE STPBInAde AGFETBUEL ™Ay hord GEEAisp or Patient to maximize
20 Nt iha idSEdEdIFfebIMME @nhRSid 3 theRFRfngdnd bY MBIUM B! ofrgd

~ in sterile saline. One of ordinary skill in the art

mayinfaséioRsy the formul ati on within the teachings of the

speci ficat | ' i I: f a

ot cut ¢ ot BEbAR TR GihE RO (cftfe

t hefoe@uacishd, heovsding td ihe pesesantention,dn b effedtive haldust OF treating
conprom sing its _ therapeutic activity. In_particular,

a g@a ipfeetinn gisopditign,de eretermed anbrsuments.onddny oF ap Hlyphgl

25501 Rl cBoh NYEHreFal A th A& Ri Y BN BlcBive bRALURATRY Sresent compound in

pharmaceutical dosage form usually ranges from about 0.1 mg/kg to about 100

mg/kg or more and all values and sub-ranges therebetween, depending upon the
compound used, the condition or infection treated and the route of administration.
For purposes of the present invention, a prophylactically or preventively effective
30  amount of the compositions, according to the present invention, falls within the
same concentration range as set forth above for therapeutically effective amount and
is usually the same as a therapeutically effective amount.
Administration of the active compound may range from continuous

(intravenous drip) to several oral administrations per day (for example, Q.I.D.,
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may be easily acconplished by routine nodification
(salt formulation, esterification, etc.). In certain

w@ba@rissseut i cal dosage forns, the prodrug fornPGf/US1v66/037470
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co i W .
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ot RlARy OF Recod PO oFl phchePLff Gl
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to elavelp.ailsoplepholy Marerite - agents i essaYatiyss, colosne @geningd the like
Ry }/bg uFecP ‘For §b8d gra?];i}g?ﬁfg’%ﬂs%ﬁ!:ﬁ' Rk, 30980, C@bsules, and for
parenteral, "intramuscul ar, 1ntravenous, subcutaneous,

t r agdidiepreparatioskisoth asesyppasitbriete swtabbnetmies podhadditives including

enhancenent agent), buccal .and supposi.tor .
S nTReGry Stsee R, M gF der o RaRngr. e pnd et spprirs.
Ent gfidéntC g@aﬁlﬁﬁtiﬁg @éelzrﬁs'i} RltptcintS BN @S Uitttk 4@nts and the like

enhance biroavailabrlity and stability of the conmpounds |
f r omagiheased. If desivedothe sabiithomseapstlponay irmentaiigeoated for sustained

R A

wel impact the bioavailability of the compounds in the patient.
For parenteral formulations, the carrier will usually comprise sterile water or
aqueous sodium chloride solution, though other ingredients, including those that aid

7 dispersion, also may be included. Where sterile water is to be used and maintained

30 as sterile, the compositions and carriers must also be sterilized. Injectable

suspensions may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed.
Liposomal suspensions (including liposomes targeted to viral antigens) may

also be prepared by conventional methods to produce pharmaceutically acceptable
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as the severity of disease in the patient. Oral dosage
forns are particularly preferred, because of ease of
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c onwnelintidend abedmtdfbd srqf@sswmldudgn@ﬁ af thedqweotonggdimiyistering or

accept abl.ec be a priate for the

del F‘\%’eew 0F erae(ren lﬁlﬁg e%ns?igﬁé/coné%osﬁp n gcl eosi des or
2phosphat NogEingtingsxadipls of @ﬁﬂiﬁra@ﬁgdn@thﬁt@h%&]séiﬁm combination

€0 n%?t%qgg coan%g:o%rnds glscltogedt 1’?6?61151) Erﬁ:?uedrét bllltna¥§ 1r1]ct>t| lgmted to, acyclovir
(ACV), ganciclovir (GCV or DHPG) and its prodrugs (e.g. valyl-ganciclovir), E-5-
(2-bromovinyl)-2'-deoxyuridine (BVDU), (E)-5-vinyl-1-8-D-arabonosyluracil
(VaraU), (E)-5-(2-bromovinyl)-1-8-D-arabinosyluracil (BV-araU), 1-(2-deoxy-2-

30  fluoro-B-D-arabinosyl)-5-iodocytosine (D-FIAC), 1-(2-deoxy-2-fluoro-B-L-

arabinosyl)-5-methyluracil (L-FMAU), (5)-9-(3-hydroxy-2-
phosphonylmethoxypropyl)adenine [(S)-HPMPA], (S)-9-(3-hydroxy-2-
phosphonylmethoxypropyl)-2,6-diaminopurine [(S)-HPMPDAP), (S)-1-(3-hydroxy-

2-phosphonyl-methoxypropyl)cytosine [(S)-HPMPC, or cidofivir], and (2 S,4S5)-1-
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In addition, conpounds according to the present

i nvention can be adm nistered in conbination or
wa@bkdaogiosssdi on with one or nore antiviral, anti-PBVUS2006/037470
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(E)-5-vinyl-1-/3-Darabonosyl uracil (Varal),

(E) 5-(2- brormw nyl)-1-~- DH(AMBI{ES/I uracil (BV-aral),

é{deo&g&i (.?P ugro /?Zlf_ﬁj‘gtﬁlabl -5;1iogslo;:yt osi ne

rret hyI Al@gt grllbhﬁMﬁierds fn)epgreﬁ%cé&‘&iﬁg&ym%rature methods. (Nomura,
sphonyl net hox gl ) adeni ne [ (. S)-HPWMPA],
(s) t@B-/hided. (&lyeng.l%' 42,2901-2908; and Ohnu H. et'al. J. Med. Chem.

LB S 5 e

2- phosphonyl met hoxypr opyl )cytosine [(S) -HPMPC, or
cidaofivir]

s, 4Byappl % rﬁrapasa}wetqm Fpthyngh-3sBr(dimehgrytrifyh dyptigige (10,
i lpf¢y-H; 1 oddy), FTC, entecavir,

To a solution of 4'-C-ethynylthymidine (1 mmol) in pyridine (10 ml) is

30 added dimethoxytrityl chloride (1.2 mmol) at 0 °C and the resulting solution is
stirred at room temperature for 3 h. EtOAc (100 mL) is added and the solution is

washed with water and dried (Na,SQO,). Solvent is evaporated to dryness under

reduced pressure. The residue is co-evaporated with toluene (2 x 20 mL) and
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et ééoxyéh%ﬂmef%%nx =4998G.4%, 2901-2908; and Chrui, H.

et al 2000, 43, 4516-4525). Exanple
Pr epar at Tea sphution of 11' (1 mmol) in dry DMF (10 mL) is added NaN3 (3 mmol)

3, SHEREHDHhes b ORI LY SRR SBialehl s under

20N m&n&:éﬂil 118550 ThHe Jredidueds d@-@v&iﬂdﬂﬁ&&ﬁlﬁh%lb&ﬁé (2e<lnoamw énd
(1.2 mol) at 0 OC and the resulting solutio

st i Pyélieddy sibengel eolpanshipreategapley (F0- if_:‘t/oﬂt%qgrhq*@}e@ to afford

Ao b AR YA

reduced pressure. The residue is co-evaporated W|th
tqueneEﬁZxZO L) andpurified by silica gel col
chr Bxamels 2phyepesy 1%6%&19{17{5 affdde-Al- eﬁqxaélaywme e (Ta, X,

25 FIG.2).
A solution of 4'-C-ethynyl-5'-O-(dimethoxytrityl)-3'-azido-3'-

deoxythymidine (12, X=N3) (1lmmol) in a solution of 1% trifluoroacetic acid in
methylene chloride (20 mL) is stirred at room temperature for 3h and neutralized
~with ammonium hydroxide. Solvent is evaporated to dryness under reduced pressure
30  and the residue is purified by silica gel column chromatography (2-5% MeOH in
methylene chloride) to give 4'-C-ethynyl-AZT (Ia, X=N3).
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give 4'-Cethynyl-5 1|-0 (di nethoxytrityl)thym di ne
(10). Exanple 3. Preparation of
wWd 200¢0885hynyl - 5' - 0- (di nmet hoxytrityl)-2,3' - PCT/US2006/037470
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(L OB BRI h GTerpny 10 BOIF b Ascoar i 1 Al mIfeaded to he
(12 B, 00d. MThe cell
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25  the cells are further cultured for 2-3 hours. The cultured medium (120 pL) is

sampled, and MTT terminating solution (isopropanol containing 4% Triton X-100
and 0.04N HCI) is added to the sample. The mixture is stirred to form formazane,
which is dissolved. The absorbance at 540 nm of the solution is measured. Since
the absorbance is proportional to the number of viable cells, the test agent

30  concentration at which a half value of the absorbance is measured in a test using
infected MT-4 cells represents ECso, whereas the test agent concentration at which a
half value of the absorbance is measured in a test using non-infected MT-4 cells

represents CCsy.
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for 16h. Solvent is evaporated to dryness under
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wo edoaesss012 x 20 nmL) and purified by silica gePCT/OB2081037470
chr omat ogr aphy (20-50% Et OAc i n hexanes) to afford
4'-C-ethynyl-5"-0
(dlmethoxytrltylf "-fl uoro- deox*h ym di ne (12,
X= F;‘,xargpl&@mMA')G fpsaydising HanCD4/L R-beta-Gal Cells

IAéI GC- S; g\l}fa{ C 4 IH“IQ %r% éal ceﬁs A tLBydE 988 e(lfs shch that the number of

4' &letuhwa:}alwéil 1s©0(0@0ﬁ§ft5101>25124 hduyrs, thecultuld H@HBM3Is removed, and
deoxgthym dine (12, X=F) (Imml) in a solution of 1%

Xrid %ﬁ%@éfeftgeét @OD L) is aﬁdpﬁyw@emfdi%@ra(@dwm)stmm WT,
i OBy St S 1 R S B 2B R vatent to 50

d r y"DGE%o)Hl‘d eddede it 8@ cRNESES Wrﬁleﬁﬁlﬂtlirb@fdrel@}ﬂuﬁ IThe cells are
purified hy silica gel_colum chromatogr eg 5%
Me KA om”;v%ml@ﬁ@s SHIOPBR eqntpiging; /e fopmakd véwgd 0.2%T

(1 a%u‘?éra@e}y%t ‘Me%ireh \ééﬁsy cF%(vads cd?{{])% lﬁlé/ggl?r% tlglgg, (‘glrlle %ells are

A test agen
1006- swhtd with ﬂdbhlg/&nal X 1G] foreak heui, afdtieetmbiet bf biidsthined cells of

fflb, strain TCE and non-i nfected MI-4 Ils
r sl Boute e b Bp e o e RO DB sRtge By test agent
cel ¢oncédira@as At Wailch vhecanBsd ddis A8&easth ?o 9@% and @D% in number
cultured at 37 0C for five days. MIT (20
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25 96 tissue kit (Qiagen), QIAvac 96 vacuum manifold, Micro amp optical 96 well

reaction plates (Applied Biosystems), Micro amp optical caps (Applied Biosystems),

Tagman Universal PCR Master Mix (Appljed Biosystems), 7700 Sequence detector

(Applied Biosystems), and primer and probe for HBV DNA: 1125 nM forward

primer (prirher 1), GGA CCC CTG CTC GTG TTA CA; 1125 nM reverse primer
30 (primer 2), GAG AGA AGT CCA CCA CGA GTC TAG A; and 250 nM probe,

FAM-TGT TGA CAA GAA TCC TCA CAA TAC CAC.

Methodology
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drug-resistant strain: NMDR ML84V, NL4-3, 104pre, and

C, each equivalent to 50 TClI D50) are added, and the
waeedrm3gpe further cultured for 48 hours. The BPEI/US2086/¢37470

fixed for five mnutes using PBS containing 1%

f or mal defryyl gsﬁp.dv@elg‘r’éf@%t\ﬁél%i@@ﬁé@]ﬁate%é @eredéchle/ithitpfee&bpmpﬂate
S are

cells are washed with PBS three tines, the cel

st admeitnt of edllspsush ab §/5% 0 celislwetlpandarie ngBbated afrid YChwith 5% CO..

nu r of blue-stained.cells;of eac [l i ount ed .
Bl 2 8 S SAPhAET S Pl Bug oSl ARl he ben BOMA Shdhed witn
agePBS CadGenibkefuenily Bnewbd Ghthlksss reddium edthcs! without test

decreases to 50% and 90% i n nunber represented EC5 and.
SECgermpesg gt anappippripte amnqph{saeh ag 1A w4rortip adegg response with a

orPhAEE bRl R AR B R ovca
Act %ﬂﬁiwt fbr EXRAPHSs 10 wiiiBh bt &8V, A3 ohStTT rﬁﬁ&%%ucﬁ\%%o ul,

celT line is established in a’culture mediumt
c omsichBetedDivEvtored-inlan, appasypriatst contarsy (veh semumblug @k included in

| LVil/ 100 .l of ni ¢ci LiLp/ streptonycin 0 [ L
canpavatey B8 Rin R 80 iR b5oRE e s PR gpon
10Thewh&Bayor MBeliht @k fradtioh ReepHe e perdHE8d ifhkdikieBEor at sometime

conprises RPM - 1640, 10% fetal bovine serum 100

U #fieryvard®o ng/ nL of penicillin/streptonycin, 50 ng/niL
kanamyci : . [
ey P SR Lo LS T, 8 pemcan
buf fasrpdet cotlbiterbat(d@BSI)are bitloar dlztwerd o Gsededslis.pAdreinase K/Buffer

DNeasy 96, i kit..(Q agen), 6
Rt et S g iR P 2L BT ProRRAsB R HHad L of Buffer
15 APRIrL ed tBhaeysd Sk topbEhe sﬁ'ﬁ@i’nc%ﬂ{'\t/gﬁtﬁble&a’@ﬁe ﬁﬁ@sp%u‘le Slgen sealed

Bi osystens), Tagman Universal P ster M x (App )
Bi oandsniznd py repraed Sewuers ellietubestaye thensputriéieed, up to 3000 rpm, in

Bi osyst.ens and prioer a robe for HBY DNA: . 1125 n
For aeonp e Y st o e B s et iR el et
1126 Rhd QpebREoR! THEfubel hicliBdubdied afFE> A& 15@hintkeh, 44dAhen are

CGA GIC TAG A, and 250 nM probe, FAM TGT TGA CAA GAA
TCoenarugmupTin d00Amm Etino Jol cogy Samle Agdded 41nl of Buffar AL/E.

2515k g EPLES B Bl 5 e SR PO L ©
I ncatpadithteddmahift Ok ie {(¥uch Us, AsecdMds ) and tHéawSes aid1then centrifuged
supernatant is carefull %/her enoved, and the cell | S\g/(sr

i s W90 wpmn ApEgs painkihedNersk 86 nki isplacedh enéep o @Hvac 96
as Sy, R Gh AR, tﬂeoczag‘géﬁﬁgisf tisl%gﬁnf\?lgs?él:?eﬁ%g %'zfolgglegﬁf 96 plate, and

appropri at e anount
r esyxens@ iswgphied for an appropriate amount of time. An amount of Buffer AW1

25  (suchas 500 pL) is added to each well, and then vacuum is applied again for an
appropriate amount of time (such as about 1 minute). To the wells is added an
amount of Buffer AW2 (such as 500 puL), and vacuum is applied again for an
amount of time (such as 1 minute). The solution contents in the wells is then
agitated, and then vacuum is applied again for an amount of time (such as 10

30  minutes). The DNA is eluted by adding pre-heated Buffer AE to each well and
subsequently adding vacuum.

Real time PCR.
Real time PCR. It is necessary to prepare sufficient HBV primers and probe

solution for 200 wells (total 1500puL) by employing the following solution that
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ratio of 1:3 starting at 10 MM Sanples are tested in
duplicate. Cells are allowed to grow for 5 nore days,

w0 poomosssh7 at day 7, an anount of supernatant, BCI/OSZE6/037470
180 nL, is collected and stored in an appropriate

Condomipies (G0IGRI GFpriniera, DOGIEM G¥Gifinhdre, 501N bprbb€in nuclease
DNeasylﬁg6 ti sgueﬁ% t eit herﬁat -80 0C orgr oofrr]%) :

t enfies wetar eIt dedeneicayaiyge premaes henfigentrmounhef a reaction mixture

ext i .
S onuRr o iisBd Oyl PR AR METBE R Rl b glution,
cel indsumkfamﬁfr%\t/ateﬂ' HEo edshevelledfantopsiedliceseliebdtipntpdaic & added

day 7 are either thawed or, used as is. A Pr t ei nas
3K/ EY FRPFODRIALe RPNt ﬁ§ the spactip® mixipes & ERMIINE d©m eqpl b sgraple.

Pr of \Q@ﬁseargfc@\';lﬁecﬂ‘@ltmo @da1 BT 50 thoﬁ-ﬁ;tlsle}} %e tc&ﬁﬂgfégﬁ S %he

on t etopo esupe nat ant sanp are
t heappsealatdarmowht of fed. Bhe phpeiapéded nvescuere détestor (dnek as a

co T Skaighte Getseioanand B choaiee mpe oo far Afoand e volume
SUbspseR kivotEs RA 2304, rﬁfe%é&dletl@ s@ﬁea Be1 40P a2ohMh g@ﬁod of

The-tubes are incubated at 55 m nut es,
10t hetime abope? hrsi)f gt emd Ieduﬁwon wpml lagmm:alcubtt@abh each test
n? &ﬁ added 410 nmL of Buffer AL/E. The tubes are
sealed ew, placed in a rack, and shaken vi gorously
for an appropriate amount of time (such as, 15
seconds), and the tubes are then centri fuged up to
3008x31BRle 14y & dayscypIpRicity BesapNeasy 96 plate is pl aced

t
s thon TeiSEMRED /S HURLIRR) UGN ARt Hhes ar
15| s ﬂmblhslmdl ifh @ppraprigp pultpe insklen. a?mmmamptk the mﬂturé\medla for the
oL P St GRHSD 15,500 86 a0 01S7ST 10

p;i ﬁﬂJ @ﬂf%nﬂﬂlﬁﬁ)@ir d@f)m%lﬁel‘lﬁegééﬁﬁ‘y ﬂl%dl@k?@ﬂJBXﬂle{HJCEM comprises
To t ls is ad

an anount of Buffer AW SSUC as
sooRPM)I 16é%d10\/a£qtﬂl?¢pm@ea§rpm end Aol 109 t of
nute). The solution contents in the
c?ff%{@ﬁ%ﬁto%ﬁ ated, and then vacuumis applied
20aga| n for an anount of tinme (such as 10 m nutes). The

Is eluted by addin fiagre heat ed Buffer AE to-_each
vvel Meﬁ&ﬁdolggm sOp gl Zdadng dddensare midsr t thegvabisRl a 96-well

t:
ot TB T3 SRR AR 0 L] LRy, o mo
150ﬁﬁg) (rb<§d1ﬁmm|n]:35) icogrdlieudedltd Queingind Helthin@lum absorbance values
thatcorrprbses 100 MM of priner 1, 100 mM of priner 2,

50 Fo1oe]ls & BRscin AuleT EREo At wisdr e maKimi abgosance value. A
zsnmfe )‘zs?ﬁfegf YorktRd] BY £RATEd & 1B fifuloGé 8RLIADUTMED. et 1dounted

and resuspended in the appropriate assay medium. It is noted that the cells should
be added at 2000 cells per well. New cell suspensions are added to each well and
the plate is incubated at 37 °C with 5% CO, for 8 days. After 8 days of incubation,
MTS dye is added to each well and the plate is incubated for 2 hours at 37 °C with
30 5% CO,. The plates are then read using an ELISA plate reader at a wavelength of
490 nm. The absorbance of the medium-only control wells is calculated. The 50%
inhibition value (CCsp) is determined by comparing the absorbance in the no-drug

cell control wells with the absorbance in wells containing cells and test drug.
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that conprises Universal PCR Master M x, the HBV

primers and probe sol ution, and nucl ease free water.
waooozmsdsowel | of an optical 96 well reaction pP@Er/ES1086/037470

added an appropriate anmount of the reaction m xture

andwiB\érL from each sanple. The wells are covered

with optical caps and then they are centrifuged for

the appropriate anount of tine. The plate is placed in

det ect h S
GetodtorSs ard ot uiSnge BI e i onside onho
the vol UR,RBELIHAEIY SccsBle s of @?."3‘2 tﬂ}moﬁ H%l{]gggﬂd'%i@%re

is started and after a certain

hrs.), tﬂeﬁrw@tbyafnunmledl)mby)fpnnmla/m)al load is

cal cul ated for each test conpound. Exanple 11. 8 day
cytotoxicity assay Hep& (liver). BxPC3 (pancreatic)

and CEM (Lynphocytick cell lines are establighed in
appropriate cul tuye L dia. For exanple, the fulture
medi a for the Hep | C I line con‘prlses< NLO%
fetal bovine seg ﬁ 0100 TJI nL 12100 /lg
Penicillin/st rep The assay rre f orN'Bx¥C3 and
CEM conpri ses RR 640 10% fetal gl e serum and
100 TJInmLl 100 mL of penicillin/st rept onyci n.

Met hodol ogy. An unt of 2X drug di IRlti ons are added
to the wells of a 96- vveh plate. 50 nmL of Zédrug

dilutions is added in a 96 well plate. Inee}ry assay,
a "no drwgtrefmedi um only) control is used to determ ne

Uty cont Pbft IGHBGA<oh Bt o Heod B St dor DEREE NHOR'
val-ue. A sol VRBINIEH MRS, SHNEY, 4sedr? fS(D5]R4dDTEOI§‘ N3, CN,

di ssol ved in DVBO. The cells are’colnted and
resuspended i o €Fe appropriate assay medium It is

ted that
el 1+ Now ot ERssE £ a0 AR AR B R E gl
the plate is NEDHH)@I\E&NHQ,BHNHR&,SH 586,300)/RSr OH, @Ri’SNg, CN,
n MIS dye. is_added to eac

ﬁet er 8 days % ubat |
1 and the é O Vi ey 1 GRtiopa oS iy ué?,subStlmted
wi th 5% CQ2.
0 - ethPo (?Haﬁyc/ s@rfsﬁtutt{ﬂe ’ Ok Rkt ([‘9111 ) oﬁg& Ir??g

pl ate reader at”a wavel engt 90 nm T
of the medi unsubstitptadomtungibstietdd2-bonwainl cautledallyTstmbsututed or

50% i nhibition v is determ ned by conparing
t he absor banc®} Stﬁﬂtgécﬁ"aﬁlug cell control wells with
t he absor bqﬁqeplo@Ng/el I's containing cells and test

drug. \E CLALM 1. A co dcorrpr|3| n
2G- L-nucl eo®’ deoéi QR’, Of(T:P (O)R®, OP,O3,MR*%R gz,P OsyM, RQ q

OCH,P,05,M,R*R%,, OP(0)(OQ).(NHR*),, SH, SR*, S(O)bR4>
SC(O)R*, NH,, NHC(O)R*, NHR*, NR*R’, NHOH, NHOR*,
NHNH,, NR‘NH,, NHNHR*;

R*isF , €yano, azido, ethynyl, chlorovinyl, fluorovinyl, alkyl (Ci.s), one

25 to three halogen substituted alkyl (Cy.6), alkenyl (Cy.6) or alkynyl (C;.

6) with the proviso that when R' is N3, R® is not hydroxymethyl;

Z1is O, S, CH; or C=CHj;

A is N, CH, or CF; and
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pharmaceutically acceptable salt or prodrug thereof,
having a structure defined by fornmula (1) or by

wo ooomassgo 1 1) @ (1) ' (H) wherein: X is hydrogetr/us2006/037470
ca, Br, I, NH2, NHR4, NR4R5, NHOH, NHOR4, NHNH 2,

NRANH2,  NHNkfRarth RSMe 1R meSh @Rt afdilarc@5¢rer Qfﬁ'\"y_el @l'er Qlkenyl,
CF3; Y is hydrogen, F, O, Br, |, NH2, NHR4, AR5,

NHOH, NHOR4, laf 2arbRd N2 aryasierliayl; SH, hS|R4, .
S( O bR4, ORA, CN. ,CF3, hydr oxynet ., met, .4
0|(ot |) onal | ;}fg[ u gadlle%‘%%‘é%l nglbﬁﬁiﬁe&?%%a%%@ilbe &P F?nSIStmg of H', Na,

optional |y subsd Kfuted or unsubstituted vinyl, .
ptionally substituted or unsubstituted 2-bronovinyl,
gpti onal | y ‘shsst Yalug @fdl, @r oidisubsti tuted ethynyl; RV F

ON3; R2 i : 4. YRS Z
Pv OBV MK R4 35/" R%%%%ﬁhﬁ%ﬁ’%% %‘3?66)"&‘1“6 0£0,1,2,3, or
a(NHR4) b, SH, 454, S( O bR4, S(Hi(zo) ﬁRj NFQNH“;E(?R&
NHR4, NR4AR5,, NHOH, N 4, NHNH2, , .4, IS
F, cyano, M%&,Va@{%ﬁhgﬁﬁmw}lwy fglfw@fi&amqm“.
al kyl (Cl-6), one to three hal ogen substituted al kyl
Cl-6), alkenyl (Cl-6) or alkynyl (Cl- 6) with the
1%r ovi so 2hat Whepormaoyng afglaiRd, vbersit thapdelossidetsyA'-C-Z
r, CF; andR4 and R5

;i?eoi hg’ %u?ﬁﬁmg%d'mé'%ﬁvli%gxggé?%'r allcyl, |ower
al kenyl , acyl of carbon 1-17, aryl, or aralkyl;
3. The compound of claim 1, wherein the nucleoside is a 4'-C-
substituted-3"-azido-2',3'-dideoxynucleoside.
15
4. The compound of claim 1, wherein the nucleoside is a 4'-C-ethynyl-

3'-fluoro-2',3'-dideoxynucleoside.

5. The compound of claim 1, wherein the nucleoside is a 4'-C-ethynyl-

20 3'-azido-2',3'-dideoxynucleoside.

6. The compound of claim 1, wherein the nucleoside is a 4'-C-ethynyl-

3'-fluoro-3'-deoxythymidine.

25 7. The compound of claim 1, wherein the nucleoside is a 4'-C-ethynyl-

3'-azido-3'-deoxythimidine.

8. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of any of claims 1-7 and carrier or diluent.

30
9. A pharmaceutical composition comprising a therapeutically effective

amount of a compound of any of claims 1-7 and at least one of other antiviral

agents.
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Mis at | east one nenber selected fromthe group

consi sting of H+, Na+, and K+; v has a value of 1, 2,
w@e003/038807 y, and z are independent of each ot hRCT/ESZH06/037470

have a value of 0, 1, 2, 3, or 4; and a has a val ue of

0 or 1, BohasAan¥8bd forFhe %ﬂﬁe&b or?)ﬁ(gphgakﬁ ¥ aGlosRhfected with

The conmpound of claim 1, erein nucl eoside 1s a

4' - Csubshimen sumugodefiticucy vir® codnpristigddunyistathe e thaigpeutically

3. The coppound of claim 1, erein en eoside is .

S 4 Coup R pugunCp i Sriondd SEEL ksl 1 P23 ehfataceuticalty
4. The cofeptpd saft oPF@dﬁlg]{hel‘é'ﬁﬁ RRINB of oM ARBIvieh Aridther

a 4" -Cethynyl- 3 -fluoro-2',3 -dideoxynucl eosi de. 5.

She conpéga¥ of claim 1, wherein the nucleoside is a

4' -C-ethynyl - 3'-azido-2',3 '-dideoxynucl eosi de. 6.

The conmpound of claim 1, wherein the nucleoside is a

4' - C et hynyl - A3nethbdl &5r@hStreatflemor piophytix e f ahosiTii@cted with
compound. of claim 1, wherein the nucleoside is

a
4' - C et hi}?gp[utls B vimss icgapsing @@mﬁiﬁp@qgﬁ therapgutically effective amount
phar maceyf ) Ry oA :
Phor apeut £a oS BREET bERLERTRY. O Whaftuaccutically spooptgblesalt or
1®f cl ai nprofisug therdof; alone er irconthihatmntwitlPanother agent.
phar maceuti cal conposition conprising a
therapeutically effective anobunt of a conpound of any

of cl ai Mgy 1- 7UaNer At art®adlly OFERE aRlols ofANHokfohAl of any of
agents. 10. A nethod for the treatnment or prophylaxis

of a hostlaimg k¢ oed phimmachutinaly aeqeptableetlt oF pradyug/ihexesf.
conprising admnistering a therapeutically effective
anmount of a conpound of any of clainms 1-7, or a

1Pphar naceus.i cahhynteaaapitabl dieFainiul@r prodrug ther eof,
al one or in conmbination wth another agent. 11. A

nmet hod for the treatnment or proppyl &i s of a host
infected with hepatitis B virus i Si ng
adm nistering a therapeutically eflfecti ve amount of a

conmpound of any of clains 1-Pgo N maceutical ly
acceptabl e salt or R3ﬂ@_'-7

wherein ,
X is hydrogen, F, CL, Br, I, NH,, NHR*, NR*R’, NHOH, NHOR*,
NHNH,, NR*NH,, NHNHR?, SH, SR*, S(O)R*, S(O),R*, OH, OR*,
20 - N3, CN, or CF3, '
Y is hydrogen, F, Cl, Br, I, NH,, NHR®, NR*R’, NHOH, NHOR?,
NHNH,, NR*NH,, NHNHR?, SH, SR*, S(O)R?, S(0),R*, OH, OR*,
N3, CN, CF3, hydroxymethyl, methyl, optionally substituted or
unsubstituted ethyl, optionally substituted or unsubstituted vinyl,
25 optionally substituted or unsubstituted 2—brdmovinyl, optionally
substituted or unsubstituted ethynyl;
R3isF, cyano, azido, ethynyl, chlorovinyl, fluorovinyl, alkyl (Ci.), one
to three halogen substituted alkyl (Ci.s), alkenyl (Ci.) or alkynyl (C;.
¢) with the proviso that when R' is N3, R? is not hydroxymethyl;
30 Pg is a hydroxyl protecting group;
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prodrug thereof, alone or in conbination wth another
agent. 12. Use of an antivirally effective anount of a

w@ oovposssa7 of any of clains 1-7 or a pharnaceut PCEIUB3006/037470
acceptable salt or prodrug thereof. 13. An
I nt er medi at g {Okadih glfoﬁi%%d& wherein X is hydrogen, F,
a, Br, I, &Fﬁ 4R5, NHOH, NHOR4, NHNHZ,
NR4ANH2, NHNHR4anddM, arsthe, sase Oy Biffer St @n@ Rk, lo@et; allkidlovids alkenyl,

CN, or CF3;_Y,i drogen, .F, C r, |, NH2, NHR4,

NRARS, NMCYW%OW%?YIAHM,YPNHNHM, SH, SR4,

S(OR4, S(O2R4, OH5& OR4, N3, CN, CF3, hydroxynethyl,

met hyl, optionally substituted or unsubstituted ethyl,

opt i onal M- sudspioeess & the pigharatien pf an istprmpdipte of claim 13, which
opt ic&‘ﬂ%i%éé: substituted or unsubstituted 2-bronovinyl,

opti on y substituted or unsubstituted ethynyl; R3 is

F, cyano(a)aztldctivett prytegling & B-OHOVitNY brotddting le@iphPE, to form a 5'-
al kyl (Cl-6), one to three hal ogen substituted al kyl
(Clbé’sg,gf%'ilﬂéenw (Cl-6) or alkynyl (Cl- 6) with the

provi so at | - h ynetyl.

Pg is a mdrag%?ﬁgrao%tgz{tﬁﬁg I%Sr%%)ﬂ ,%’%’?@%\%nag?g%grﬁyp’
l&nd R4 af): Reactinga BhE vatinehwiroxiilé basedmbrdenth @nheerk haed'-C

al kyl ...l ower al.kenyl cyl .of carbon 1-17, aryl, or

ar a%%‘?ﬁl?n ﬁﬁm aﬁlfﬂ'é%%&l%f%Pﬁgﬂr@tlB‘ﬁepar ation of an

i nt er med(@t ac@atinbaiImOBhavht £y16 QR ERS8on &fth 2 leaving group, L
sel ectlvelgf&otectl ng a 5-CHwth a protecting

gr otfpforpg g®PMm a 5 - OPg group; (b): activating a
3'-OH with leawng group, L, to forma 3'-CL group; X

(c): reacti 3'-Cwith a hydrqxide base in order toy
convert the -CNposition froma ryboN to a SN
xyl o- conf i gur ti,el@; (d)¢a)act igvgtin @Ks'-(}l(bavi ng a ' /&

xyl 0- confiPyret) oo wi th a Te&9Prgy gfoulm L—Tof or Re& oN "o
3'-OL grogm<( 15. An internedi gseof 7f or mul a: Rsb

2

OH OH oL
l(c)
Y. 1 X
Y,
N
| l @ l\/N&
PgO ON 0 PgO ON o)
R3-\OL R3~\OH

15

15. An intermediate of formula:

X
Y.
N

wherein
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whereinX is hydrogen, F, O, Br, |, NH2, NHR4, NR4R5,
NHOH, NHOR4, NHNH2, NRANH2, NHNHR4, SH, SR4, S(O) R4,

W(S@(IDWEMWO—I OR4, N3, CN, or CF3; Y is hydrogett/Us2006/037470
a, , NH2, NHR4, NR4R5, NHCH, NH(R4 NHNH2,

CNZEA{NIC_:ES N;'é!gl )}/dl?g?]ﬁ%R@l Bﬁ(ﬁ)ﬁﬁ%’ opti o ﬁ%ﬁ{y suggl’?ltut ed

“or unsubstit LNHNTEI NHQMHNW4J S’HSSNSS((D)R e8(Q)R’, OH, OR?,

unsubsti t ut ed vi tionally substituted or
unsubst it ut ed\® Cﬁé’%&gnyl optionally substituted or

unsubst i t uied h?uor EloyBY B, dfﬁaﬂ B }ﬁiz,wmi{ﬁ derOSt, RHORY,

chl orovi nyl, OV|nyI al’ky ( 6) one to three

Shal ogen subst NEDERd Wh,NI@]H@ SHJ&% )‘BKOII& S@)R; OH, OR’,

"1 ot bt HRL HB LR bl o

group; and Réyaasktittedétbyl Bﬁlc&ﬁlﬂ? s@bstiflitéd e &ﬂhbs?@lﬂﬂecaf/myl
| ower al kyl, |ower al keny [ acyl of carbon 1-17, ary

or aral kyl . 1eptionalhy @@é@@teﬁ@r utlﬁ@sw@d&rbnonwwﬂ O@ﬁonally

i nternmedi ate .ises: (a):
activating a %%St%dg}&%b%pro &d nucl eoside with
10a | eavi ng @@y, cykio, tazldboetnywyl ?chl((ﬂ;wﬁyl- @u@ﬂ’o@t@t‘,taﬁ@l (C1.6), one
treating t

nucl eosi de gr oug%@f ollo 33/15
3 -QL-5 -0 rrigt éelloaﬂbwé%til@é yﬂﬁcwﬂé@mﬁﬂh 6) pralkynyl (Ci.
order to obt al) i ¥Re gfbtvﬁ'b'mg!vﬁ{eﬁ'Rl% quls :n? lﬁrf]roxyglethyl,

sel ected fronYthe group consi sti ng o *a su
trifluor os[ﬂ’lgﬁmmhydromqumdztscttirtgtgleub sullf onat e, and an

unsubstit utRa %ng &5 fa?entge same or different and are lower alkyl, lower alkenyl,

15 acyl of carbon 1-17, aryl, or aralkyl.

16. A process for the preparation of an intermediate of claim 15, which
comprises:
(a): activating a 3'-OH of a 5'-O-protected nucleoside with a leaving group,
20  L; to form a 3'-OL-5"-O-protected nucleoside group; followed by
(b): treating the 3'-OL-5'-O-protected nucleoside with DBU or DBN; in

order to obtain the intermediate;

X ) : X
Y. Y. X
i =N l =N Y.
PO o N/&o @ . pgo o N/&o N | J\
5 3 PgO o N
OH oL
25 wherein L is selected from the group consisting of a sulfonyl, a

trifluorosulfonyl, a substituted sulfonate, and an unsubstituted

sulfonate.
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